Development of a daphnetin transdermal patch using chemical enhancer strategy: insights of the enhancement effect of Transcutol P and the assessment of pharmacodynamics.
The aim of this study was to develop a drug-in-adhesive patch for transdermal delivery of daphnetin (DA), which is a coumarin derivative in Girald Daphne, and to investigate the role of Transcutol P (TP) in the release and percutaneous permeation processes of DA. Backing films, permeation enhancers and enhancer content in the transdermal patch were investigated through in vitro experiments using rat skin. Anti-inflammatory and analgesic effects of the optimized formulation were evaluated using the adjuvant arthritis model and the pain model induced by acetic acid, respectively. In addition, the enhancement effect of TP was investigated using differential scanning calorimetry (DSC), FTIR, and molecular dynamic simulation. The optimal formulation, composed of DURO-TAK® 87-2852, CoTranTM 9680, 1% DA, and 10% TP showed anti-inflammatory and analgesic effects. It was found that TP only promoted the release process of DA from its transdermal patch. Furthermore, the decrease of interaction between drug and pressure sensitive adhesive (PSA) as well as the improvement of PSA mobility due to TP addition were the main factors that enhanced the release of DA from patch. This study successfully used TP to develop a DA patch with good anti-inflammatory and analgesic effects, proving that TP promotes the release of DA by reducing the interaction between DA and PSA and increasing the mobility of PSA.